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Background: Group B streptococcus (Streptococcus
agalactiae, GBS) was reported as a major cause of
neonatal infection and death. To prevent vertical
transmission, CDC recommended that all women in
week 35-37 of pregnancy should receive the GBS
colonization test. We conducted a systematic review
and meta-analysis to evaluate diagnostic accuracy
and detection rate of real-time PCR for GBS in preg-
nant women.

Methods: The literature review for GBS using re-
al-time PCR was done including KoreaMed, Ovid-
MEDLINE, Ovid-EMBASE, and Cochrane Library on
November 3, 2015. 443 articles were collected. Two
authors select articles and evaluated the quality of
studies using Scottish Intercollegiate Guidelines Net-
work tool independently.

Results: Diagnostic accuracy of the real-time PCR
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was assessed by meta-analysis through 34 articles
(13,516 for real-time PCR, 1,815 for culture and oth-
er comparison test). The GBS colonization was as-
sessed through 34 articles, which reported varying
values of 2.0-69.2% using real-time PCR. The re-
al-time PCR for GBS was shown to have overall
sensitivity of 0.93 (95% Cl 0.92-0.94, 1°=86.3%),
overall specificity of 0.96 (95% CI 0.96-0.96, I*=
90.2%), SROC AUC of 0.99.

Conclusion: Real-time PCR is an effective test for
detecting GBS colonization in pregnant women, re-
sulted in preventing the infection in a new born baby.
(Ann Clin Microbiol 2017;20:42-51)
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MATERIALS AND METHODS
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A4
Full-text articles assessed for eligibility
(n=203)
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Full-text articles excluded 169
- Not use real-time PCR (n=25)
- Not for pregnance (n=111)

- Not relevant outcomes (n=33)

| | Eiigbilty | |

Y
Studies included in qualitative synthesis
(n=34)

A 4
Studies included in quantitative synthesis
(n=34)
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Table 1. Levels of evidence (SIGN criteria) [19]

Fig. 1. Literature search flow diagram.

1++ High quality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of bias
1+ Well conducted meta-analyses, systematic reviews, or RCTs with a low risk of bias

1— Meta-analyses, systematic reviews, or RCTs with a high risk of bias

24+ High quality systematic reviews of case control or cohort studies

High quality case control or cohort studies with a very low risk of confounding or bias and a high probability that the

relationship is causal

2+ Well conducted case control or cohort studies with a low risk of confounding or bias and a moderate probability that the

relationship is causal

2— Case control or cohort studies with a high risk of confounding or bias and a significant risk that the relationship is not causal

(98]

Non-analytic studies, e.g. case reports, case series
4 Expert opinion
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Table 2. Main characteristics of selected studies
First Publication . . No. of Real-ime PCR Gold  Comparator Level of
author year Location Indication case T . standard test evidence
est Site
Buchan [20] 2015  USA Pregnant women 826  Xpert GBS LB Rectal/vaginal ~ Culture — +
Smart GBS
Miller [21] 2015 USA Pregnant women 200 BD Max GBS Rectal/vaginal ~ Culture LAMP +
Isodermal
amplification
Morozumi [22] 2015 Japan Pregnant women 1,226  In-house Vaginal Culture — +
Yeung [23] 2015 Hong kong Pregnant women 134 In-house Rectal/vaginal ~ Culture — +
Couturier [11] 2014 USA Pregnant women 312 BD Max GBS Rectal/vaginal ~ Culture LAMP +
BD GeneOhm Strep
Mueller [24] 2014 Swiss Pregnant women 300 Xpert GBS Rectal/vaginal ~ Culture — +
Berg [25] 2013 USA Pregnant women 211  BD GeneOhm Strep Rectal/vaginal — Culture — +
Park [6] 2013 Korea Pregnant women 175  Xpert GBS Rectal/vaginal ~ Culture — +
Poncelet- 2013 France Pregnant women 224 Xpert GBS Vaginal Culture — +
Jasserand [26]
Feuerschuette 2012 Brazil Pregnant women 266  In-house Rectal/vaginal ~ Culture — +
(27]
Schwartz [28] 2012 USA Pregnant women 270 BD Max GBS Rectal/vaginal ~ Culture — +
Church [29] 2011 Canada Pregnant women 231  Xpert GBS Rectal/vaginal ~ Culture — +
Young [30] 2011 USA Pregnant women 547  Xpert GBS Rectal/vaginal ~ Culture — ++
Alfa [31] 2010 Canada Pregnant women 196 IDI-Strep B Rectal/vaginal ~ Culture — +
Jordan [32] 2010 USA Pregnant women 306 Smart GBS Rectal/vaginal ~ Culture — +
BD GeneOhm Strep
Riedlinger [33] 2010 USA Pregnant women 601 BD Max GBS Rectal/vaginal ~ Culture — +
El Helali [34] 2009 France Pregnant women 863  Xpert GBS Vaginal Culture — +
Scicchitano 2009 USA Pregnant women 498  BD GeneOhm Strep Vaginal, Culture — +
[35] rectal/vaginal
Wei [36] 2009 Taiwan Pregnant women 150 IDI-Strep B Rectal/vaginal ~ Culture — +
Wernecke [37] 2009 Ireland Pregnant women 159  In-house Vaginal Culture — ++
BD GeneOhm Strep
Block [38] 2008 USA Pregnant women 203  BD GeneOhm Strep Rectal/vaginal — Culture — +
Edwards [39] 2008 USA Pregnant women 784/791* Xpert GBS Rectal/vaginal ~ Culture — +
IDI-Strep B
Money [40] 2008 Canada Pregnant women 178 IDI-Strep B Rectal/vaginal ~ Culture — +
Smith [41] 2008 UK Pregnant women 200 BD GeneOhm Strep Vaginal Culture — +
Bergseng [42] 2007 Norway Pregnant women 251  In-house Vaginal, rectal Culture — +
Gavino [43] 2007 USA Pregnant women 55  Xpert GBS Vaginal Culture — +
Goodrich [44] 2007 USA Pregnant women 200 BD GeneOhm Strep Rectal/vaginal — Culture — +
In-house
Atkinson [1] 2006 USA Pregnant women 233 IDI-Strep B Rectal/vaginal ~ Culture — ++
Chan [45] 2006 UK Pregnant women 143 In-house Vaginal Culture — +
Aziz [10] 2005 USA Pregnant women 315 IDI-Strep B Vaginal Culture OIA +
Réglier-Poupet 2005 France Pregnant women 269  In-house Vaginal Culture — +
(46]
Uhl [47] 2005 USA Pregnant women 159  In-house Rectal/vaginal ~ Culture — +
Davies [48] 2004 USA Pregnant women 802  IDI-Strep B Rectal/vaginal ~ Culture — ++
Bergeron [3] 2000 Canada Pregnant women 112 In-house Rectal/vaginal ~ Culture PCR +

*Xpert GBS, n=784, IDI-Strep B, n=791.

Abbreviations: LAMP, loop-mediated isodermal DNA amplification; OIA, optical immunoassay; PCR, polymerase chain reaction.
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2) HHAI7|=(exclusion criteria) etc.)
n 55 A¥(mon-human) B AQFAIE A4 (pre-clinical m 3] A3 (thesis, congress or conference material, abstract,
studies) etc.)

BT S GAE do R 17817 ohiak 4 mon-

systematic reviews, editorial, letter and opinion pieces,

Table 3. Pooled diagnostic accuracy of real-time PCR for GBS detection

Pooled Pooled Pooled positive Pooled negative Pooled diagnostic SROC
sensitivity specificity likelihood ratio likelihood ratio odds ratio AUC
Total group
Real-time PCR 0.93 0.96 24.47 0.06 451.23 0.99
(34 atticles)  (95% CI 0.92-0.94) (95% CI 0.96-0.96) (95% CI 17.75-33.73) (95% CI 0.04-0.09) (95% CI 272.50-47.19) (+0.003)
d.f=39, P=0.00 d.£=39, P=0.00 d.f=39, P=0.00 d.£=39, P=0.00 d.f=39, P=0.00
1’=86.3% 1°=90.2% 1’=90.3% 1’=89.4% ’=82.7%
Subgroup: Evidence level of article

Real-time PCR 0.93 0.96 20.96 0.08 46.45 0.98
(Evidence level (95% CI 0.91-0.95) (95% CI 0.95-0.97) (95% CI 13.74-31.97) (95% CI 0.05-0.12) (95% CI 30.33-71.12) (20.005)
of article: 2++) d.f=4, P=0.13 d.f=4, P=0.13 d.f=4, P=0.10 d.f=4, P=0.14 d.f=21, P=0.02
(4 articles) ’=44.4% ’=43.8% 1’=48.6% ’=42.6% 1’=43.7%

Real-time PCR 0.93 0.96 25.81 0.06 521.93 0.99
(Evidence level (95% CI 0.92-0.94) (95% CI 0.96-0.96) (95% CI 17.95-37.09) (95% CI 0.04-0.10) (95% CI 288.93-942.82) (+0.003)
of article: 2+)  d.f=34, P=0.00 d.f=34, P=0.00 d.f=34, P=0.00 d.f=34, P=0.00 d.f=34, P=0.00
(30 articles) I’=87.8% 1’=91.3% ’=91.3% 1=90.6% ’=84.5%

Abbreviations: CI, confidence interval; d.f., degree of freedom; 12, heterogeneity statistic; PCR, polymerase chain reaction; SROC AUC, summary
receiver-operating characteristic area under the curve.

™ Sensitivity (95% CI) Specificity (95% Cl)
-© | Young 0.91 (0.85-0.95) Young 0.98 (0.96-0.99)
Wernecke_BD GeneOhm  0.95 (0.89-0.98) Wernecke_BD GeneOhm  0.90 (0.77-0.97)
—©|  Wernecke_In-house 0.96 (0.91-0.99) Wernecke_In-house 0.96 (0.86-0.99)
—— | Ains 0.89 (0.76-0.94) Atkins 0.95 (0.91-0.98)
“© | Davies 0.94 (0.89-0.97) Davies 0.96 (0.94-0.97)
i

I
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. Pooled sensitivity=0.93 (0.91 to 0.95) Pooled specificity=0.96 (0.95 to 0.97)

T Chi-square=7.19; df=4 (P=0.1262) T Chi-square=7.12; df=4 (P=0.1295)
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c
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031 Fig. 2. Forest plot of real-time PCR for GBS detection (Evidence
0.2 level of articles: 2++). Pooled sensitivity (A), pooled specificity (B)
0.14 and summary receiver operating characteristic area under the curve
0.0 T T T T . (C). Abbreviations: CI, confidence interval; Q*, heterogeneity sta-
0 0.2 0.4 0.6 0.8 1.0 tistic; SE, standard error; SROC AUC, summary receiver operating

1-specificity characteristic area under the curve.
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Fig. 3. Forest plot of real-time PCR for GBS detection (Evidence
level of articles: 2+). Pooled sensitivity (A), pooled specificity (B)
and summary receiver operating characteristic area under the curve
(C). Abbreviations: CI, confidence interval; Q¥, heterogeneity sta-
tistic; SE, standard error; SROC AUC, summary receiver operating
characteristic area under the curve.
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Fig. 4. Forest plot of comparator/reference test for GBS detection. Abbreviations: CI, confidence interval; FN, false negative; FP, false positive;
LAMP, loop-mediated isodermal DNA amplification; OIA, optical immunoassay; PCR, polymerase chain reaction; TN, true negative; TP, true

positive.
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tH(Table 3).
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Table 4. Detection rate of real-time PCR for GBS
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H| AR} Zar7dALe] Xl skA]
21 A A el uHOkﬂx]-(3»:])4 R c}A &

iia

Eo|% 0.99-1 ooo]g}c} H)Z A ,]

ZHS 0.93 (95% CI 0.92-0.94, '=87.8%), E3t
E0]% 0.96 (95% CI 0.96-0.96, I'=91.3%), £33} SROC AUC=

First author Publication Location Culture Realtime PR
year N (%) Test type N (%)
Asia area
Morozumi [22] 2015 Japan 154/1,226 (12.6) In-house 192/1,226 (15.7)
Yeung [23] 2015 Hong kong 41/134 (30.6) In-house 68/134 (50.7)
Park [6] 2013 Korea 15/175 (8.6) Xpert GBS 22/175 (12.6)
Wei [36] 2009 Taiwan 2/150 (1.3) IDI-Strep 3/150 (2.0)
North America area
Buchan [20] 2015 USA 191/826 (23.1) Xpert GBS LB 237/826 (28.7)
Smart GB 212/813 (26.1)
Miller [21] 2015 USA 56/200 (28.0) BD MaxGBS 62/200 (31.0)
Couturier [11] 2014 USA 68/312 (21.7) BD Max GBS 68/312 (21.7)
Berg [25] 2013 USA 40/211 (19.0) BD GeneOhm StrepB 40/211 (19.0)
Schwartz [28] 2012 USA 56/270 (20.7) BD Max GBS 56/270 (20.7)
Church [29] 2011 Canada 42/231 (18.2) Xpert GBS 45/231 (19.5)
Young [30] 2011 USA 133/559 (23.8) Xpert GBS 129/547 (23.6)
Alfa [31] 2010 Canada 42/196 (21.4) IDI-Strep B 44/196 (22.4)
Jordan [32] 2010 USA 75/306 (24.5) Smart GBS 96/306 (31.4)
Riedlinger [33] 2010 USA 140/601 (23.3) BD Max GBS 148/601 (24.6)
Scicchitano [35] 2009 USA 148/498 (29.7) BD GeneOhm StrepB 144/498 (28.9)
Block [38] 2008 USA 67/203 (33.0) BD GeneOhm StrepB 68/203 (33.5)
Edwards [39] 2008 USA 188/791 (23.8) Xpert GBS 195/784 (24.9)
IDI-Strep B 177/791 (22.4)
Money [40] 2008 Canada 54/180 (30.0) IDI-Strep B 52/178 (29.2)
Gavino [43] 2007 USA 24/55 (43.6) Xpert GBS 34/55 (61.8)
Goodrich [44] 2007 USA 53/200 (26.5) BD GeneOhm StrepB 60/200 (30.0)
In-house 59/200 (29.5)
Atkinson [1] 2006 USA 68/233 (29.2) IDI-Strep B 67/233 (28.8)
Aziz [10] 2005 USA 56/315 (17.8) IDI-Strep B 42/315 (13.3)
Uhl [47] 2005 USA 31/159 (19.5) In-house 35/159 (22.0)
Davies [48] 2004 USA 149/803 (18.6) IDI-Strep B 167/803 (20.8)
Bergeron [3] 2000 Canada 33/112 (29.5) In-house 32/112 (28.6)
Europe area
Mueller [24] 2014 Swiss 63/300 (21.0) Xpert GBS 64/300 (21.3)
Poncelet-Jasserand [26] 2013 France 27/224 (12.1) Xpert GBS 28/224 (12.5)
Feuerschuette [27] 2012 Brazil 73/254 (28.7) In-house 97/254 (38.2)
El Helali [34] 2009 France 138/968 (14.3) Xpert GBS 137/863 (15.9)
Wernecke [37] 2009 Ireland 111/159 (69.8) BD GeneOhm StrepB 110/159 (69.2)
In-house 109/159 (68.6)
Smith [41] 2008 UK 101/200 (50.5) BD GeneOhm StrepB 97/200 (48.5)
Bergseng [42] 2007 Norway 87/251 (34.7) In-house 86/251 (34.3)
Chan [45] 2006 UK 20/143 (14.0) In-house 10/143 (7.0)
Réglier-Poupet [46] 2005 France 45/269 (16.7) In-house 52/269 (19.3)
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3. GBS X258
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kAL AR Al 8.6%, AAIZE F
12.6%% H=| 9 tH(Table 4) [6].

DISCUSSION
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